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and three warped afterbodies (which differed in the position of meximum
dezd rise) were tested, and the results are presented in thls report.

SYMBOIS
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wb3
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CA load coefficient (._A_.

C-_'l grosgs~load coefficient (_é_o_
< wo
~ Kl
Z speed coefficient —
v (&
C reslistaence coefficlent B
R wb3
M
CM trimming-moment coefficient (——-E

C; eserodynamic lift ccefficient ( -J—.-L—i—f;g-)

T trim, degrees (angle Petween forebody keel =t the step z2nd
. the water plane)

where
i maximun beamw at chines, feet
A lozd on w=ter, pounds

Ag  gross lozd, pounds

bt}

carriagze apeed, feet per second

zcceleratlicn of gravity, feet per second per second

[43]

Iy}

rasistance, pounds
IO <rimming morent, pound-fe=t

3 2rex ol wing, square Teet
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p dsnsity of alr, slugs per cublic Foot

w specific weight of weter, pounds per cubic foot (63.4 for
these tests; usually taken as 64 for sea weter)

DESCRTPTIOR OF MODEL

The general arrcngement of the model and curves showing the dead-
rise distribution for the three forebodles and three zfterbodles are
shown in figure i. The body plan is shown in flgure 2. Forebody 1
and afterbody 1 form the basic model. In ordsr to obtain the sections
for the other forebodies and afterbodies, the straight portion of each
gection was rotated sbout the keel to the angle of deesd rise shown in
figure 1. The locel beam at the chine was kept constant =nd the chine
flare at each station was kept constant insofar 2s possible. The
foretody and afterbody keel profile, forebody and afterbody length,
etep plan form and depth, and stermpost angle were left unaltered.

Preliminery tests showed that the afterbody chines dld not
provide a sharp enough break Lo prevent the flow of weter over the
gides of the afterbody and tail extension, and that the resistance
at the hump and high speeds wes excesslve. Similar benavior had Leen
otserved during earlier tests of the basic mod=l (reference 1),
Chine strips simlilar to those used in the tests of refarence 1 were
therefore added to all the ‘afterbodies. (See figs. 1 z2nd 2.) The
followlng combinstions were tested:

Forebody . Afterbody !:Si::r

1 (kigh dead rise at bow) | 1 (mex. dead rise at stetion 17—;'-) 207A

2 (intermediste dead rise

2t bow) 1 (max. dead rise at station 17-:2L- 207B
3 (Low dead rise at bow) | 1 (max dead rise at statlon 1?% 207C
3 (low dead rise at bow) | 2 (mex. dead rise at station 19) 207D
3 (low dead rise at bow) | 3 (max. dead rise at station 21) 207E
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APPARATUS AND PROCEDURE

The tegts were mede 1n Tangley tank no. 1, which 1s described
in reference 2. The free-to-trim reslstence characteristics were
determined for all models to speeds heyond the hump. Flxed-trim
tests of model 20TE were made at sufficlent trims to include zero
trimming moment at hump speed and test trim from hump speed to
get-away speed. Filxed-trin tests of model 207D were discontinued
when the 1nitlal results showed no significant changes when compared
with those of model 207E. Tha zir-flow coaditions for the present
tests were glighitly different from those for the original tests of
model 207A (reference 1), because of changes in the towlng apparatus
and observation platform. The tests of the baslc model, model 207A,
wers therefore repeated in order to make the data directly comparable.

The center of gravity for the free-to-trim tests wms loczted
12.25 inches above the str=light portion of the forebody keel ard
9.52 inches forward of the point of the vee step. Moments were
taken about this same point during thé fixed-trim tests.

Tests were made 2t the normal gross lozad and at an zrblitrarily
agsumsd overlo=d. The gross loads investigated and the corresponding
Fet-eway speeds are gxlven in the following table:

Jross load Get-away gpesd
1 1l
Full-glize —-gize Full-eize ifmsize
(1v) 1 Ca (£t /sec) . C-r
model 7 model ’
(1b) (£t /sec)
105,000 78.2 0.567 122.6 38.9 5402
125,00 33,1 375 141.56 b2 = £.5%

lgure 3 were used for this investigation.

The unlozding curves

The same unloading curves described 1n reference 1 and shown in
f

were calculated for zn assumed CL
srea of 2625 squere feet.

of 2.0 2nd & full-size wing

Spray photogripas were token at low speeds to determine the
coordinztes of the pezka of the bow-spray dlisters wiih refersncs
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o the model. Simulteneous bow and side photogrcphs wers taken =2t
intervals of 2 feet per second from 6 to 16 fzet per gecond for
loads corresponding (to the nearest 0.025 Cp) to each of the unlo=ding

qurves. Photographs of a grid were teken with both camerzs, and all
measurements of spray were corrected for perallax by means of these
photographs. The results 2ars plotted on profile end plan views of the
model,

RESULTS AND DISCUSSIOR

The results of the free-to-trim and fixed-trim testa of model 207
are shown in figures 3 and k. Model 20TE representa the corbinastion
of forebody snd afterbody with the greatest changes from the bhesic
model (2074).

The effect of changes 1n dead rise at the bow on the free-to~-trim
characteristics 1s shown in figure 5 where results from the tests of
models 207A, 2073, and 207C are compsred. The effect of changes 1n the
position of meximum ds1d4 rise of the warped afterbody on the free-to-trim
cherescteristics 1s ghown in figure 5 where results from the tests of
modele 207C, 207D, and 207E are compared. It can be seen from
figures 5 and & that nelther the changes in the amourt of dezd rise =+
the bow nor the chenges in the position of maximum desd rise of the
aftertody caused significant changes In the free-to-trim resistancs
or trim. The small resistence differences =2t high speed are not
conglstent z2nd =2re wlthin tha accuracy of free-to-trim m2asurements.

In flgure 7 fixed-trim datz for models 207A a2nd 207= (walch have
the greatest differences 1n forebody and =2fterbody dead rise) =ars
campared &t speed cosfficlents Cy of 4.2, 5.0, 2nd 5.8. The
rezistance of model 207E —2pps-ra to b2 3lightly lower thnn that of
modsl 207A, but the differences are too small to be significant. The
trimming moments Ffor the two models ars the sams.

The bow-sprzy photogrephs of model 207E are shown in figure 8.
The effect of changes in dead rlse =2t the bow on the helzht of
the bow blister is shown In figure 9 where the coordinctes of the
pecks of the how blisters are shown for models 207A (hiza dezd rise
2t bow) =nd 207C (low dead rise =t bow). Up to a Speed coefficlent
of about 2.0 the mod=l with the low dead rime at the bow had slightly
lower bow blisters than the model with the high dez2d rise =zt the tow.
At higher speeds ths part of the forebody affected by the changea w:s3
out of the water and there yere no differences in spray charzcteristics.
The coordirnates of the blister pezks for the model with intermediate
dszd rise a2t the bow, model 2073, Wwere Zound to be comsisiently

*

i
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intermediate to those for models 20TA and 207C. A comparison of
fimures 9(a) and 9(b) shows that for both models the heights of
the bligters increased with increase in gross load.

The coordinates of the blister peaks for models 207C and 207E
(same forsbody and greatest differences in position of maximum dezd
rise of afterbody) were compared and found to be i1dentical. This
was to be expected since the changes in the position of the maximmm
dead rise of the =afterbody d41d not affect the trim at low speeds.

v

CONCLUSICNS

l. The variations in forebody and afterbody dezd rise, within
the range investigated, caused no slgnificent changes in reslstance
or trim, free to trim, or in resistance or trimming moment,

Tixed in trim.

T 2+ The model with the low de=d rise at the bow had the lowest

'box?—spray blisters at low speeda. The clanges in position of meximn

dead rise of the afterbody had no effect on the tow-apr-y blister.
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Figure 2.-Mode/ 207 series. Body plan.
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Cy, 1.24 Cps 0.65 r, 6.2°

Cys 1.55 Cp, 0.625 r, 6.8°

Figure 8.- Model 207E. Bow-spray photographs, free-to-trim.
Ca » 0.675.
o SpUrE—.
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Cy, 2.48 Cn» 0.575 T, 9.2°

Figure 8.- Concluded. NGNS

HATIONAL ADVISORY CQUIMTTEE FOR AERONAUTICS
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